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DETAILED ACTION 
Information Disclosure Statement 

1 . Foreign patent document (FR 2,750,136) cited in IDS has not been considered 
because a copy of English translation was not provided. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-9 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Claim 1 recites the term "pyrrole polymer" in line 2 for attaching a protein to a 
conductive support, but the chemical nature and structure of the "pyrrole polymer " 
(i.e. nature and bond between monomer units as well as the nature of bond 
formation between active polymer with protein) is unclear. 

5. Claim 1 is unclear and indefinite for the term "less than" in lines 11-13. The term 
"less than" is not defined in the specification and the term "less than" do not indicate 
the baseline. 0.01 nm thickness is less than lOnm and it is unclear whether this 
thickness is encompassed by the temi "less than lOnm". 

6. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps. See 
MPEP § 2172.01. The omitted steps are: activation step for coupling of proteins 
with pyrrole. 
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7. With respect to claim 6, it is not clear what proteins are encompassed by the term 
"two proteins". Are the "two protein" same or different protein? 

8. Claim 8 provides for the use of method of claim 1 for producing a monosensor, but, 
since the claim does not set forth any steps involved in the method/process, it is 
unclear what method/process applicant is intending to encompass. A claim is 
indefinite where it merely recites a use without any active, positive steps delimiting 
how this use is actually practiced. 

9. Claim 9 provides for the use of method of claim 1 for producing a biochip, but, since 
the claim does not set forth any steps involved in the method/process, it is unclear 
what method/process applicant is intending to encompass. A claim is indefinite 
where it merely recites a use without any active, positive steps delimiting how this 
use is actually practiced. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 1-3 and 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Livache et al (Biosensors and Bioelectronics 1998) in view of Guedon et al (Anal 
Chem. 2000). 
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Livache et al disclose a method of immobilization of biological material (e.g. DNA 
or peptide) to a conductive support (e.g biochip) by means of a pyrrole polymer (see 
abstract and introduction). The method comprises coupling biomolecules to pyrrole 
monomer and mixing solutions of pyrrole monomer and biomolecules bearing a 
pyrrole group (DNA or peptide) to obtain an electropolymerization solution and 
elctropolymerization to obtain a film of copolymer on conductive medium (see 
sections 2.1. and 2.3. of page 630). The pyrrole copolymerization process allows the 
preparation of addressed polypyrrole-DNA/protein on blocks of biosensor array (see 
section 3.; fig. 5 and lines 6-9, right lane of page 633). Examples of immobilization of 
proteins (e.g ACTH hormone) and DNA (Fig. 5; Fig.6 and section 3.4.) are also 
disclosed. 

Livache et al disclose different thickness (from 2 to 80 nm approximately) which 
were obtained by applying an amount of current from 10 to 400uC/mm^ (section 3.2., 
3.4. and Fig. 4) but do not suggest electopolymerization being carried out with a 
charge of less that 50uC/mm^, for a synthesis time of less than 1000ms to obtain a 
film of copolymer thickness to about lOnm. 

Guedon et al in a polypyn-ole-based DNA sensor disclose six different thickness 
of polypyrroly-ODN spots made by perfomiing the synthesis for 250ms to 1000ms 
leading to 9-14 nm thick films (page 6007, left column, left column, lines 3-12). The 
film synthesis is very fast taking about 500ms to spot an 1 1 nm thick film by a 2-V 
electrochemical pulse (page 6004, lines 30-31 of left column and page 6005, left 
column, lines 7-8). Goedon also discloses that for optimal hybridization signal, 
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optimal thickness of the spot was found to be close to 1 1 nm (see abstract; page 
6007, lines 1-1-26 of left column and Fig. 6). 

Therefore, given the above fact that a film of pyrrole containing copolymer having 
a thickness close to 11 nm is desirable for optimal hybridization signal (Guedon et 
al), it would have been prima facie obvious to one of ordinary skill in the art at the 
time of the instant invention to introduce polymer film thickness close to 11nm (i.e 
lOnm) in the method of Livache et al, with the expectation of enhancing detection 
signal and to produce a thickness close to nm within 250ms to 1000ms (Goedon) 
with a electrode of 50um x 50um, an electric current of less that 50uC/mm^ is 
obvious as described above. 
12. Claims 1-3 and 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Livache et al (Analytical Biochemistry 1 998) in view of Livache et al (Biosensors and 
Bioelectronics 1998) and Guedon et al (Anal Chem. 2000). 

Livache et al (Analytical Biochemistry) disclose a method of immobilization of 
oligonucleotide (ODN) to a conductive support (e.g DNA chip) electrochemically by 
means of a pyrrole polymer (see abstract and lines 6-10 of right column of page 
188). The method comprises coupling oligonucleotide to pyrrole monomer and 
mixing solutions of pyrrole monomer and oligonucleotide bearing a pyrrole group to 
obtain an electropolymerization solution and elctrooxidization to obtain a film of 
copolymer on conductive medium (Lines 6-10 of right column of page 188 and Fig.1 
of page 189). The pyrrole copolymerization process allows the preparation of 
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addressed ODN-pyrrole on blocks of biosensor array so that different 
oligonucleotides can be immobilized to different blocks of biochip (see B of Fig.1). 

Livache et al disclose (Analytical Biochemistry) different thickness of polypyrrole 
film deposited on the surface (page 192), Synthesis of the film is stopped when the 
current applied reaches 125. 160. 200. 250 and 375 nC, values which correspond to 
respectively- for electrodes measuring 50um x 50um - to 50, 64, 80, 100 and 150 
uC/mm^ and to a thickness of 10. 16. 20 and 30 nm. 

Livache et al (Analytical Biochemistry) do not disclose coupling proteins to 
pyrrole monomer but suggest copolymerization of many biological molecules (which 
includes DNA, proteins etc) for immobilization by means of pyrrole polymerization 
(lines 42-44 of left column of page 194). Livache et al (Analytical Biochemistry) do 
not suggest electopolymerization being carried out with a charge of less that 
50uC/mm^, for a synthesis time of less than 1000ms to obtain a film of copolymer 
thickness to about lOnm, although a range of thickness and a range of currents 
applied are disclosed. 

Livache et al (Biosensors and Bioelectronics 1998) as described in above 
paragraph 1 1 disclose of immobilization of peptide to a conductive support by means 
of a pyrrole polymer wherein protein is coupled to pyrrole monomer. 

Guedon et al in a polypyrrole-based DNA sensor disclose six different thickness 
of polypyrroly-ODN spots made by performing the synthesis for 250ms to 1000ms 
leading to 9-14 nm thick films (page 6007, left column, left column, lines 3-12). The 
film synthesis is very fast taking about 500ms to spot an 1 1 nm thick film by a 2-V 
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electrochemical pulse (page 6004, lines 30-31 of left column and page 6005, left 
column, lines 7-8). Goedon also discloses that for optimal hybridization signal, 
optimal thickness of the spot was found to be close to 1 1 nm (see abstract; page 
6007, lines 1-1-26 of left column and Fig. 6). 

Therefore, given the above fact that a film of pyrrole containing copolymer having 
a thickness close to 1 1 nm is desirable for optimal hybridization signal (Guedon et 
al), it would have been prima facie obvious to one of ordinary skill in the art at the 
time of the instant invention to include proteins for immobilization as taught by 
Livache et al (Biosensors and Bioelectronics 1998) and introduce polymer film 
thickness close to llnm (i.e lOnm) (as suggested by Guedon et al) in the method of 
Livache et al (Analytical Biochemistry), with the expectation of enhancing detection 
signal and to produce a thickness close to 1 1nm (i.e. lOnm) within 250ms to 1000ms 
(Goedon) with a electrode of 50um x 50um, an electric current of less that 
50uC/mm^ is obvious as described above. 
13. Claims 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Livache et 
al (Biosensors and Bioelectronics 1998) and Guedon et al (Anal Chem. 2000) as 
applied to claims 1-3 and 6-9 above, and further in view of Caillat et al (US 
6,803.228). 

Livache et al and Guedon et al disclose a method of immobilization of biological 
material (e.g. DNA or peptide) to a conductive support (e.g biochip) by means of a 
pyrrole polymer as describes above in paragraph 11 but the references fail to 
disclose pyrrole functionalized with succinimide or maleimide for coupling to protein. 
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Caillat et al disclose pyrrole polymer functionalized with N-hydroxysuccinimide 
and maleimide for coupling to biomolecules (see 3^ compound from top in column 4 
and lines 63-67). 

Therefore, given the fact that functionalization of pyrrole with N- 
hydroxysuccinimide or maleimide is know and common in the art (Caillat et al), it 
would have been prima facie obvious to one of ordinary skill in the art at the time of 
the instant invention to functionalize pyrrole monomer with N-hydroxysuccinimide or 
maleimide in the method of Livache et al, with the expectation of producing similarly 
useful conductive support containg polymer of pyrrole coupled with protein. 
14.Claims 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Livache et 
al (Biosensors and Bioelectronics 1998), Guedon et al (Anal Chem. 2000) and 
Caillat et al (US 6,803,228) as applied to claim 4 in the preceding paragraph, and 
further in view of Bianchi et al (US 2003/0207400 Al). 

Above paragraph 13, describe a method of immobilization of biological material 
(e.g. DNA or peptide) to a conductive support (e.g biochip) by means of a pyrrole 
polymer and also disclose pyrrole functionalized with succinimide or maleimide for 
coupling to protein but the references do not disclose the linkers use to functionalize 
pyrrole with maleimide as claimed in claim 5. 

Bianchi et al disclose different linkers (see scheme 15, 20 and 28) to functionize 
pyrrole with thiol, maleimide or amino groups and the linkers are either the same as 
or homologs of the linkers of the instant claim 5. 
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Therefore, given the fact that functionalization of pyrrole with N- 
hydroxysuccinimide or maleimide is know and common in the art (Caillat et a!) and 
linl^ers of different chain length can be employed (Banchi et al), it would have been 
prima facie obvious to one of ordinary skill in the art at the time of the instant 
invention to functionalize pyrrole monomer with N-hydroxysucclnimide or maleimide 
using the linker of Banchi et al, in the method of Livache et al, with the expectation of 
producing similarly useful conductive support containg polymer of pyrrole coupled 
with protein. 

Conclusion 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ShafiquI Haq whose telephone number is 571-272- 
6103. The examiner can normally be reached on 7:30AM-4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long V. Le can be reached on 571-272-0823. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infonnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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